Second-order photon-intensity correlation measurements
The image shown in Supplementary Fig. 1a is a confocal microscope image of the single NV centre used in the main text, and the light blue curve in Supplementary Fig. 1b shows the result of measuring the second-order photon correlation from the single NV centre. The 
Dependence of single-photon decision maker on strategy
As discussed in the Methods section, the orientation of the linear polarizer based on the truncated integer values of the PA values are given by, for the Control 1 policy, Pos ( 3) we refer to hereafter as Strategy 1. Let us define the effective extinction ratio (EER) by the number of the photon counts detected in Ch.0 divided by those detected in Ch.1, which are experimentally measured, as shown in Fig. 4 . The correspondence between the truncated PA values and the EER of Strategy 1 is indicated by the red square marks in the inset of Supplementary Fig. 2 , where EER is more sensitive around the origin of the truncated PA value
. We can think of other two contrasting strategies where (1) EER changes gradually as a function of the truncated PA values (Strategy 2) and (2) the change in EER is sensitive at
